Summary.-We have analysed the age-and stage-specific breast-cancer incidence rates of Japanese and Caucasian women in Hawaii for a 20-year period. A comparison of the 1192 Japanese and 1531 Caucasian patients by stage at diagnosis showed that Japanese women were likely to have breast cancer diagnosed at an earlier stage than Caucasian women, but this difference was statistically significant only after the menopause (ages 55 +). We further found that for age 50-74, the age-specific ratios of Caucasian to Japanese incidence rates were least for in situ breast cancer, and successively greater for localized, regional and distant breast cancer. We interpreted this latter finding to be an indication that postmenopausal breast cancers in Japanese women have slower average growth rates than in Caucasian women. Such slower growth rates may explain the better breast-cancer survival among Japanese women after allowing for differences in stage, tumour size, histology, or treatment.
IT HAS LONG BEEN NOTED that Japanese women experience lower breast-cancer mortality rates than Caucasian women (Smith, 1956) . Genetic factors have generally been rejected as an adequate explanation for this difference, because Japanese migrants to the United States experience increasing mortality and incidence rates of breast cancer, with each successive generation approaching more closely the rates of Caucasians (Haenszel & Kurihara, 1968; Kolonel et al., 1980) . Several investigators have also noted that Japanese women with breast cancer have better survival than Caucasian women, even after controlling for stage at diagnosis, tumour size, histology and treatment (Wynder et al., 1963; Morrison et al., 1976; Nemoto et al., 1977; Sakamoto et al., 1979) . This favourable prognosis for Japanese women has remained unexplained. A consistent finding of these survival studies is that Japanese women as a group have an earlier tumour stage at the time eof diagnosis than Caucasians. For instance, in the study by Morrison et al. (1976) 38.2% of the Caucasians had localized disease at diagnosis, compared to 43.8% of Japanese, whilst 12.1% of Caucasians had distant disease, compared to only 5.3% of Japanese. Each of these studies compared only the proportionate distribution of Japanese and Caucasian patients by tumour stage, however, and none examined the relative incidence rates of stage-specific breast cancer in the 2 races. Furthermore, each compared Japanese women diagnosed and staged in Japan with Caucasian women diagnosed and staged in the United States or Europe, thus bringing into question the comparability of tumour staging. Finally, none included information on breast cancer diagnosed as in sitU.
In Hawaii, about one third of the population is Japanese and one third Caucasian. Both ethnic groups are served by the same medical-care system. In order to examine in more detail than hitherto the differences between Japanese The Hawaii Tumor Registry has used a consistent definition of clinical stage during the entire 20-year study period. Breast cancer was designated as "in situ" when there was no microscopic evidence of invasion of surrounding tissues; as "localized" when the tumour invasion was restricted to the breast of origin; as "regional" when tumour spread was restricted to the ipsilateral skin, chest wall, axillary or subclavicular lymph nodes; and as "distant" when spread was further than "regional".
Pooled point estimates and confidence limits for incidence-rate ratios were calculated using a calculator programme developed by Rothman & Boice (1979) . Table I shows the stage distribution of cases for each race and for 3 age groups representing the premenopausal (20-39), perimenopausal (40-54) and postmenopausal years (55 +). Within each age group there is a tendency for Japanese cases to be at an earlier stage at diagnosis than Caucasian cases. The difference in stage distribution between the two races is statistically significant (P < 0.05) only among postmenopausal women, however.
RESULTS
The relationship between age at diagnosis and risk of stage-specific breast cancer by race is examined in more detail in Table II . Of particular interest is the comparison of incidence rate ratios (Caucasian rate/Japanese rate) by age and by stage. Before the age of 50 these ratios are generally less than 2 and no consistent relationship with stage is apparent. However, after the age of 50 the ratios generally increase with age (except for in situ ratios) and show a consistent relationship to stage, with in situ ratios least, and localized, regional and distant ratios successively greater. We calculated the 
DISCUSSION
Since our data are population-based, and derived from a single geographic area where both Caucasians and Japanese receive their medical care from the same physicians and institutions, we believe they represent an unbiased picture of the age-and stage-specific differences between these ethnic groups. Our analysis confirmed the observations of others (Wynder et al., 1963; Morrison et al., 1976; Nemoto et al., 1977; Sakamoto et al., 1979) (Goodman et al., 1982) . These volunteer women represented 6.6% and 6.4% respectively of the Hawaii population of Caucasian and Japanese women of these ages. Thus postmenopausal Japanese women did not appear to be more likely to seek breast-cancer screening services than Caucasian women, again suggesting no ethnic difference in delay of diagnosis. It is also interesting to note that among these women screened for breast cancer, 6 in situ cases were found in Caucasians and 14 in Japanese, giving rates of 4.4 and 7 0 per 1000 respectively. In addition, 33 invasive cases were found in Caucasians and 30 in Japanese, giving rates of and 15-0 per 1000 respectively. Although based on small numbers, the higher in situ rates among Japanese women in these subpopulations which underwent identical screening procedures are in agreement with our findings in the general population, thus lending support to the stagespecific ethnic differences in risk we have noted.
Assuming the delay factor to be unimportant in our comparisons, let us consider the results in Table II . If average growth rates of breast cancers in postmenopausal Japanese and Caucasian women were equal, one would expect the incidence rate ratios for all stages of breast cancer to be of approximately equal magnitude, but such is not the case. Instead, the ratio of in situ disease is consistently 1-0 or less, while the ratios for localized, regional and distant breast cancer are consistently > 10, and increase with each successive stage. Our interpretation of these findings is that at all stages the average growth rate of postmeno-pausal breast cancer in Japanese women is less than in Caucasian women. Thus, although overall breast-cancer incidence rates are greater in Caucasian women, in situ breast-cancer incidence rates are similar, because in Japanese women the disease remains at the in situ stage for a longer period, increasing the probability of tumour diagnosis at that stage. Similarly, the incidence rates of localized breast cancer in Caucasians relative to Japanese are less than those of regional or distant cancer because Japanese breast cancers remain in a localized stage longer than Caucasian breast cancers. Caucasian breast cancers, growing more rapidly on the average, more often reach the regional or distant stage before diagnosis. Such an ethnic difference in tumour growth rates could explain the better survival of Japanese breast-cancer patients, as has been suggested by others (Wynder et at., 1963; Nemoto et al., 1977) .
The postulated ethnic difference in breast-cancer growth rates might be mediated through the immunological system, since Rosen et al. (1977) have described pathological findings supporting such a concept. Specifically, these investigators reported that breast cancer from Japanese women in Tokyo showed a more intense lymphoid infiltrate and a higher proportion of circumscribed tumours than breast cancers from Caucasian women in New York.
Although it is possible that genetic differences influencing the tumour-host relationship may be responsible for the apparent difference in growth rates of breast cancer in postmenopausal Caucasian and Japanese women, other factors should be considered also. For instance, in Hawaii the mean weight of Caucasian women is greater than that of Japanese women at all heights (Lee et al., 1982) , suggesting a greater amount of body fat for Caucasians. Body fat is known to be able to convert adrenal steroids to oestrogens in significant quantities (MacDonald et al., 1978) and some investigators have postulated that this is the mechanism whereby increased body mass is positively associated with breast-cancer risk in postmenopausal women (DeWaard, 1979) . Increased endogenous oestrogen might increase growth rates of existing cancers as well, since significantly higher cancerfree survival rates have been found for lighter women (Donegan et al., 1978) . Another factor which may influence risk of breast cancer and also growth rates is dietary fat (Miller et al., 1978) . Our dietary surveys in Hawaii (Kolonel et al., 1981) have found that Caucasian women consume more dietary fat than Japanese women, and that the ratio of Caucasian to Japanese consumption increases with age. Because our findings suggest an ethnic difference in tumour growth rates only for older women, and older Japanese women are less likely to be "westernized" than younger Japanese women, many factors associated with westernization might be worth consideration in future research.
